Primary hyperparathyroidism (pHPT) in pregnancy is a rare entity associated with increased maternal and fetal mortality and morbidity. Diagnosis of pHPT is challenging in pregnancy. Approximately 80% of the cases are asymptomatic, while the most common symptoms are nausea, vomiting, polyuria, polydypsia, and cloudy vision in symptomatic patients. Since the most common cause of pHPT in pregnancy is adenoma, such in the general population, focused anterior or lateral approach is recommended due to shorter operation time, less risk for the fetus, and lower complication risk. Performing intraoperative ultrasonography to do the incision just over the adenoma provides quicker access to the adenoma and intraoperative parathormone assay confirms the surgical cure. Laryngeal mask anesthesia causes lesser sore throat, laryngospasm, coughing, and rapid recovery as compared to endotracheal intubation anesthesia. This study aimed to present the management of two pregnant patients diagnosed with pHPT and who underwent minimally invasive parathyroidectomy under intraoperative ultrasonography and laryngeal mask anesthesia at the second trimester of gestation. To the best of our knowledge, parathyroidectomy under laryngeal mask anesthesia in pregnancy has never been described before.
IntRODuCtIOn
Primary hyperparathyroidism (pHPT) in pregnancy is a rare but serious entity associated with increased maternal and fetal mortality and morbidity. The exact incidence remains unclear due to asymptomatic cases and many similar symptoms are shared by hyperparathyroidism and pregnancy such as hyperemesis, vomiting, bone pain and fatigue (1) . Nephrolithiasis, acute pancreatitis and rarely hypercalcemic crisis are the most serious complications for pregnant woman during intrauterine growth retardation, preterm labor and neonatal tetany for the fetus (2) (3) (4) . Management of the pregnant women with hyperparathyroidism is also challenging, and maternal and fetal morbidity and mortality can be prevented with prompt treatment approaches.
This study aimed to present management of two pregnant patients who were diagnosed with pHPT and underwent minimally invasive parathyroidectomy under laryngeal mask anesthesia (LMA) in the second trimester of gestation.
CASE REPORtS

Case 1
A 25-year-old pregnant woman (G1P0) was admitted to hospital with a complaint of severe nausea and muscle cramp at the 19 th week of gestation. She had no history of any previous disease, operation, family history of chronic diseases and medication. Physical examination was insignificant. In initial laboratory tests, serum calcium level was 11.8 mg/dL (reference range= 8.5-10.5 mg/dL), phosphorus was 2 mg/dL (reference range= 2.5-4.5 mg/dL) and albumin level was within normal limits. On additional tests, parathormone (PTH) level was found 192 pg/mL (reference range= 18-78 pg/mL) and 24h urinary calcium as 680 mg (reference range= 100-150 mg). Neck ultrasonography (USG) revealed a solitary left inferior parathyroid adenoma 1.6 cm in diameter ( Figure 1 ). Surgery was recommended for the patient and risks of both the disease and operation were informed. After oral and intravenous rehydration without forced diuresis and an overnight fasting, the patient was operated under LMA. Intraoperative USG was used for prompt detection of the incision site just over the adenoma to prevent both the patient and the fetus from adverse effects of prolonged anesthesia. Focused lateral approach (FLA) was applied, and sufficient intraoperative PTH drop was achieved 10 minutes after excision of the adenoma (from 185 pg/mL to 56 pg/mL).
Postoperative maternal and fetal health was well, and the patient was discharged 2 days after the operation with normal serum calcium and PTH levels. Histopathological examination confirmed the diagnosis of solitary parathyroid adenoma ( Figure 2 ). At the 39 th week of gestation, she delivered a healthy male infant with no evidence of neonatal tetany or LMA related complication.
Case 2
A 36-year-old pregnant woman (G3P2) who was at the 24 th week of gestation was referred to our department due to elevated serum calcium level which was detected in regular outpatient visit. The patient denied any history of previous disease, operation and family history of chronic diseases. Physical examination was unremarkable. Laboratory tests revealed hypercalcemia with a serum calcium level of 12.4 mg/dL (reference range= 8.5-10.5 mg/dL) and phosphorus of 2.3 mg/dL (reference range= 2.5-4.5 mg/dL). PTH level was found as 286 pg/mL (reference range= 18-78 pg/ mL) and 24h urinary calcium as 340 mg (reference range= 100-150 mg). Neck USG showed a solitary parathyroid adenoma 2.1 cm in diameter at the inferior margin of the right thyroid lobe ( Figure 3 ). After oral and intravenous rehydration without forced diuresis and an overnight fasting, the patient was operated under LMA, and intraoperative USG was used to determine the incision site. The patient also underwent FLA, and intraoperative PTH decreased sufficiently (from 274 pg/mL to 36 pg/mL).
Postoperative obstetric USG confirmed presence of fetal cardiac activity. The patient had an uneventful recovery and was discharged on postoperative day 2 with normal levels of serum calcium and PTH. Histopathological examination revealed a solitary parathyroid adenoma (Figure 4 ). At the 37 th week of gestation, she delivered a healthy female infant with no evidence of complication related to hypercalcemia or LMA. Written informed consents were obtained from the patients for publication of this case report and any accompanying images.
DISCuSSIOn
pHPT can be a serious, life threatening condition for both the fetus and the mother. If undiagnosed and untreated, it has been reported to lead to maternal complications which are hyperemesis, nephrolithiasis, maternal hypertension, preeclampsia, depression, constipation, bone fractures, pancreatitis, heart rhythm problems, and more common hypercalcemic crisis in almost 2/3 of the cases (5) .
Fetal death, fetal growth retardation, preterm delivery and decreased birth weight are the most serious risks for the fetus and increase three to five times more in pregnant women with pHPT (6) . In a study, thirty-two pregnant women diagnosed with pHPT had a history of miscarriage rate up to 50% in their previous pregnancy. This rate is six times more than accepted in the whole population (7) . Postpartum neonatal tetany may occur in the first 2 weeks of delivery and affect approximately half of the children of those untreated pregnant women. Intrauterine parathyroid suppression is the main reason of neonatal tetany. In the literature, most of the patients recovered, while hypocalcemia remained permanent in some reported cases (6, 8) .
Prompt diagnosis and treatment can prevent such complications for both the fetus and the pregnant women.
Diagnosis of pHPT is challenging in pregnancy. Approximately 80% of the cases are asymptomatic, while the most common symptoms are nausea, vomiting, polyuria, polydipsia, and cloudy vision in symptomatic patients. Many of these symptoms may erroneously be accepted as corollary of pregnancy (8) . Physiologic changes in pregnancy such as hemodilution related hypoalbuminemia, calcium transfer to the fetus bone and increased renal clearance of calcium play a role on decreased calcium level of the mother. Pregnancy does not affect PTH level; but, clinicians should consider pHPT in the presence of an elevated PTH and serum calcium levels. One should consider the diagnosis of pHPT in pregnancy in the presence of an elevated ionized serum calcium and PTH levels in the absence of other causes of hypercalcemia.
USG of the neck is the first-line tool for preoperative localization of the diseased gland(s) in pregnancy since other methods such as 99mTc-sestamibi and computed tomography carry the risk of ionizing radiation to the fetus. On the detection of parathyroid lesions, USG has a sensitivity of 65-75% and specificity of 90-94% in experienced hands and that ratio increases in the solitary adenoma cases (9) . The most common cause of pHPT in pregnancy is solitary adenoma. PTH level assay in USG-guided aspirate of suspicious parathyroid adenoma has also been reported as an alternative method for diagnosis (2) . Since pHPT during pregnancy is rare, the management is also challenging and no definite treatment guidelines have been established. Treatment should be individualized according to the severity of patients' complaints, the severity of hypercalcemia and the gestational age.
Hyperparathyroidism in the first trimester should be managed medically (10) . A pregnant woman with mild hypercalcemia (<11 mg/dL) can also be managed medically.
Rehydration (oral/intravenous) with or without forced diuresis is the mainstay of initial management with close monitoring of the fetus and the mother. A few drugs (calcitonin, cinacalcet) are available for the treatment of pHPT in pregnancy but more evidence about their safety for fetus are needed. Bisphosphonates are contraindicated in pregnancy.
Surgery is the only curative treatment and is indicated when serum calcium levels are above 11 mg/dL or ionized calcium level exceeds 2.75 mmol/L during the second trimester. An image-guided, focused parathyroidectomy during the second trimester is the gold standard management of pPHT during pregnancy because organogenesis is complete and the risk of anesthesia-induced preterm delivery is very low (11) .
The treatment of pHPT in the third trimester is also challenging, and risk and benefit of surgery should be assessed individually. Parathyroidectomy should be performed at any time regardless of the gestational age if the patient has severe hypercalcemia (12) .
Since the most common cause of pHPT in pregnancy is adenoma, focused anterior or lateral approach is the preferred intervention due to shorter duration of operation, less risk for fetus, and lower complication risk (2, 6) . We used ultrasonography to do the incision just over the adenoma for quicker access and intraoperative parathormone assay to confirm surgical success.
We preferred LMA for parathyroidectomy in pregnant women in the second trimester. LMA causes lesser sore throat, laryngospasm, and cough; and supplies rapid recovery as compared to endotracheal intubation anesthesia (13) . Operation after an overnight fasting is sufficient to prevent regurgitation and aspiration which are possible complications of LMA in pregnancy. Lower abdominal pressure in the second trimester than in the third trimester also decreases the risk of LMA-related complications. To the best of our knowledge, parathyroidectomy under LMA in pregnancy has never been described before. We recommend the use of LMA in elective parathyroidectomy in the second trimester. 
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